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Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 )E3 Responsive to communication(s) filed on 05 November 2003 . 
2a)E3 This action is FINAL. 2b)D This action is non-final. 

3) \3 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quay/e, 1935 CD. 1 1 , 453 O.G. 213. 

Disposition of Claims 

4) ^ Claim(s) 1-29 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) IEl Claim(s) 1-29 is/are rejected. 

7) D Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1 .121 (d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 
Priority under 35 U.S.C. §§119 and 120 

12) D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 

a)DAII b)Q Some*c)D None of: 

1 0 Certified copies of the priority documents have been received. 

2.D Certified copies of the priority documents have been received in Application No. . 

3-D Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

13) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application) 

since a specific reference was included in the first sentence of the specification or in an Application Data Sheet. 
37 CFR 1.78. 

a) □ The translation of the foreign language provisional application has been received. 

14) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121 since a specific 

reference was included in the first sentence of the specification or in an Application Data Sheet. 37 CFR 1 .78. 

Attachment(s) 

1 ) □ Notice of References Cited (PTO-892) 4) □ Interview Summary (PTO-413) Paper No(s). . 

2) □ Notice of Draftsperson> Patent Drawing Review (PTO-948) 5) □ Notice of Informal Patent Application (PTO-1 52) 

3) ^ Information Disclosure Statement(s) (PTO-1449) Paper No(s) 9. 6) □ Other: 
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DETAILED ACTION 

Specification 

The substitute page 1 of the specification filed November 5, 2003 has been 
entered and substituted for the incorrect page 1 originally submitted by Applicant. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1-29 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

In claim 1, line 3, it is unclear how the assay is performed (for example, it is 
unclear whether a sample is required in the assay, what steps are required in the 
assay...) 

In claim 1 , lines 8-9, it is unclear as to what steps are required to generate further 
assay results. 

The term "compared to known assay techniques" in claim 15, line 3, is a relative 
term which renders the claim indefinite. The term "known assay techniques" is not 
defined by the claim, the specification does not provide a standard for ascertaining the 
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requisite degree, and one of ordinary skill in the art would not be reasonably apprised of 
the scope of the invention. 

In claim 28, line 3, the phrase "other suitable container" renders the claim 
indefinite because the claim includes elements not actually disclosed (those 
encompassed by "other suitable container", thereby rendering the scope of the claims 
unascertainable. See MPEP § 2173.05(d). 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

I. Claims 1-7, 9, 12, 16-18, 21, 23, 27 and 28 are rejected under 35 
U.S.C. 102(e) as being anticipated by Pines et al., 6,426,058. Pines et al. disclose 
performing an assay using an assay reagent (see column 12, lines 6-27) containing at 
least one NMR active nucleus (see column 15, lines 37-41) to perform an assay, and 
hyperpolarizing at least one NMR active nucleus (see column 18, lines 43-45) and 
analyzing the assay reagent and/or the assay by NMR and optionally using the NMR 
data obtained to generate further assay results (see column 18, lines 61-64). 
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As to claims 2 and 3, the NMR active nucleus is 13 C or 15 N, see column 15, lines 

39. 

As to claims 4 and 5, the assay reagent is a compound which contains an 
artificially high concentration of an NMR active nucleus, in 1-10 defined positions, see 
column 12, lines 6-26. 

As to claim 6, the assay reagent is an organic compound comprising one or more 
NMR active nuclei associated with a bond which is broken during the course of the 
assay, see column 12, lines 6-26. 

As to claim 7, each NMR active nucleus produces a distinct NMR spectrum as 
claimed, see column 4, lines 13-24. 

As to claim 9, the assay reagent is a nucleotide, or nucleotide analogue, 
polynucleotide, amino acid analogue, polypeptide or protein, see column 12, lines 6-15. 

As to claim 12, the assay reagent is a compound labeled with at least one NMR 
active nucleus and an excretion product of the assay reagent are hyperpolarized and 
analyzed by nuclear magnetic resonance spectroscopy, nuclear magnetic resonance 
imaging or both, see column 8, lines 9-17. 

As to claim 16, the hyperpolarization is carried out by polarization transfer from a 
hyperpolarized noble gas, see column 9, lines 6-10. 

As to claim 17, the noble gas is 129 XE, see column 9, line 10. 

As to claim 18, the noble gas is 3 He, see column 9, line 7. 

As to claim 21 , the polarization transfer uses dynamic nuclear polarization, see 
column 2, lines 34-37. 
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As to claim 23, the hyperpolarization is carried out with the spin refrigeration 
technique, see column 8, lines 25-30. 

As to claim 27, the analyzing step is performed in an aerosol or flow-through 
device applied to aerosol droplets where the well, surface or container is used to 
contain the assay reagent, see column 8, lines 21-25. 

As to claim 28, a kit is disclosed, which comprises an assay reagent containing at 
least one NMR active nucleus contained in a well or vial or container, see column 8, 
lines 21-25. 

II. Claims 1-7, 9, 12, 16-18, 21-23, 27 and 28 are rejected under 35 
U.S.C. 102(e) as being anticipated by Ardenkjaer-Larson et al. ( 6,278,893. 

As to claims 1 and 22, Ardenkjaer-Larson et al. disclose performing an assay 
using an assay reagent containing an NMR active nucleus, hyperpolarizing the nucleus, 
see column 24, lines 43-45, and analyzing the assay by NMR, wherein the 
hyperpolarization is carried out by para hydrogen induced polarization, see column 18, 
lines 6-7. 

As to claims 2 and 3, the NMR active nucleus is 13 C, see column 2, line 46. 

As to claims 4 and 5, the assay reagent is a compound which contains an 
artificially high concentration of an NMR active nucleus, in 1-10 defined positions, see 
column 2, line 46. 
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As to claim 6, the assay reagent is an organic compound comprising one or more 
NMR active nuclei associated with a bond which is broken during the course of the 
assay, see column 18, lines 21-45. 

As to claim 7, each NMR active nucleus produces a distinct NMR spectrum as 
claimed, see column 2, lines 30-40. 

As to claim 9, the assay reagent is a nucleotide, or nucleotide analogue, 
polynucleotide, amino acid analogue, polypeptide or protein, see column 2, lines 5-10. 

As to claim 12, the assay reagent is a compound labeled with at least one NMR 
active nucleus and an excretion product of the assay reagent are hyperpolarized and 
analyzed by nuclear magnetic resonance spectroscopy, nuclear magnetic resonance 
imaging or both, see column 24, lines 43-45, and column 18, lines 6-7. 

As to claim 16, the hyperpolarization is carried out by polarization transfer from a 
hyperpolarized noble gas, see column 22, line 60. 

As to claim 17, the noble gas is 129 XE, see column 22, line 60. 

As to claim 18, the noble gas is 3 He, see column 22, line 61. 

As to claim 21 , the polarization transfer uses dynamic nuclear polarization, see 
column 13, line 15. 

As to claim 23, the hyperpolarization is carried out with the spin refrigeration 
technique, see column 23, lines 20-33. 

As to claim 27, the analyzing step is performed in an aerosol or flow-through 
device applied to aerosol droplets where the well, surface or container is used to 
contain the assay reagent, see column 23, lines 29-33. 
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As to claim 28, a kit is disclosed, which comprises an assay reagent containing at 
least one NMR active nucleus contained in a well or vial or container, see column 23, 
lines 29-33. 

III. Claims 1t29 are rejected under 35 U.S.C. 102(e) as being clearly 
anticipated by Golman et al., 6,574,496. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

IV. Claims 8, 14, 15, 19, 20, 24-26 and 29 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Pines et al., 6,426,058. Pines et al. disclose the 
invention substantially as claimed (see above.) 

However, Pines et al. does not disclose the following: the assay reagent is 
analyzed at known time intervals to generate information about a change with time of 
the assay reagent (see claim 8); the hyperpolarization transfer is repeated to enhance 
the signal-to-noise ratio (see claim 14); the shortening effect as expressed by the 
improvement of signal-to-noise per unit time is a factor of 10 or more compared to 
known assay techniques without hyperpolarization (see claim 15); the noble gas is in a 
solution and the viscosity of the solution is at least 1000 mPs (see claim 19); the 
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hyperpolarization transfer is carried out at a temperature of 4.2 K or less in the presence 
of a magnetic field of at least 1T (see claim 20); more than one assay is multiplexed and 
monitored by NMR spectroscopy and/or NMR imaging (see claim 24); the assay is 
performed in a multiwell or multispot assay array (see claim 25); the analyzing step is 
performed by using both NMR spectroscopy and magnetic resonance imaging, and 
repeating the examination at least once (see claim 26); the NMR analysis step is carried 
out in the same well or vial or container as the hyperpolarization transfer is carried out 
(see claim 29.) 

Pines et al. does however disclose that the hyperpolarized noble gas may be in 
liquid, solid or gas phase, see column 8, lines 22, and that the noble gas can be 
combined with a fluid to form a mixture, see column 8, lines 53-54, and lines 64-67, and 
that it is desirable to freeze the gas in a magnetic field (see column 8, lines 27-29), and 
that the result can be analyzed using both NMR spectroscopy and magnetic resonance 
imaging (see column 8, lines 60-63.) 

It would have been obvious to provide the noble gas in a solution having the 
viscosity as claimed, or to hyperpolarize at the temperature and magnetic field as 
claimed, since it has been held that where the general conditions of a claim are 
disclosed in the prior art, discovering the optimum or workable ranges involves only 
routine skill in the art. In re Aller, 105 USPQ 233. 

Furthermore, it would have been obvious to analyze at time intervals, to repeat 
the analysis steps, to analyze more than one multi-assay array, and to perform the NMR 
analysis step in the same well or vial or container as the hyperpolarization transfer is 
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carried out, since it is generally recognized that repeating known steps to obtain further 
data, or to analyze more than one sample at a time using known methods involves only 
routine skill in the art. 

V. Claims 10, 11 and 13 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over Pines et al., 6,426,058, in view of Yu, 6,103,492. Pines et al. 
disclose the invention substantially as claimed (see above.) 

Howver, Pines et al. do not disclose that the assay is a nucleic acid hybridization 
assay (see claim 1 0), that the assay is a binding assay (se claim 1 1 ), nor that the assay 
is a binding study using micro-organisms or cultured cells (see claim 13.) 

Yu however discloses an assay method (see column 8, lines 45-59), wherein the 
assay is a nucleic acid hybridization assay, see column 8, lines 60-67, the assay is a 
binding assay, see column 8, lines 45-59, or column 9, lines 8-19, and the assay is a 
binding study using micro-organisms or cultured cells, see column 36, lines 29-32. Yu 
discloses use of isotopically labeled reagents in conjunction with spectroscopy, such 
isotopes being 13 C or 15 N, see column 40, lines 39-44. Yu also discloses use of NMR 
spectroscopy for analysis of an interaction between an agent and a receptor, see 
column 40, lines 37-45, and column 41, lines 41-48. 

Thus, since Yu teaches use of NMR spectroscopy with the same NMR active 
nucleus, i.e., 13 C or 15 N, as Pines, and Pines teaches use of hyperpolarized noble gases 
to enhance and improve NMR and MRI, it would have been obvious to combine the 
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references and thus hyperpolarize the compounds having 13 C or 15 N active nucleus in 
the Yu method in order to enhance and improve the NMR and MRI steps. 



Response to Arguments 

Applicant's arguments filed November 3, 2003 have been fully considered but 
they are not persuasive. 

As to the 1 12 rejections, Applicant argues on page 8-9 that a person skilled in the 
art would be well-acquainted with the various assays and would know what is intended 
by claim 1 . Examiner reasserts that an assay must include steps, such as a sample, 
contacting the sample with a reagent, or some steps which identify it as an assay. 

Applicant argues that the term "known assay techniques" is qualified in claim 15 
by the words "without hyperpolarisation" and given the examples of suitable assays 
described on page 7, lines 13-28 in the specification, claim 15 is not indefinite. 
Examiner reasserts that Applicant has not defined the term "known assay techniques" in 
the claim, the specification does not provide a standard for ascertaining the requisite 
degree, and one of ordinary skill in the art would not be reasonably apprised of the 
scope of the invention. 

As to the term "other suitable container", Examiner emphasizes that the claims 
themselves do not recite for what are the containers are suitable. 

Applicant argues that the above references do not disclose an assay as defined 
in the present invention on page 4, lines 6-7 of the specification, i.e., one "...in which a 
physical or chemical change involving a biological species is observed." 
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In response, Examiner points out that Applicant has not defined what kind of 
assay as to overcome the references of art. Thus, the physical or chemical change 
involving a biological species disclosed in the references involves the physical or 
chemical change in the biological species upon introduction of the NMR active nucleus 
to the biological species (see for example column 4, lines 13-23, in Pines et al.; column 
4, lines 9-16 in Ardenkjaer-Larson et al.; column 17, lines 58-61, and column 19, lines 8- 
15, in Golman et al.) 

As to claims 10, 1 1 and 13, Yu discloses an assay method wherein the assay is 
a nucleic acid hybridization assay or binding assay as claimed by Applicant. As 
described in the rejection above, since Yu teaches use of NMR spectroscopy with the 
same NMR active nucleus, i.e., 13 C or 15 N, as Pines, and Pines teaches use of 
hyperpolarized noble gases to enhance and improve NMR and MRI, it would have been 
obvious to combine the references and thus hyperpolarize the compounds having 13 C or 
15 N active nucleus in the Yu method in order to enhance and improve the NMR and MRI 
steps. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ann Y. Lam whose telephone number is (703) 306- 
5560. The examiner can normally be reached on M-Sat 1 1-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Long V. Le can be reached on (703)305-3399. The fax phone number for 
the organization where this application or proceeding is assigned is (703)308-4242. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)308- 
0196. 
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